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Freedom from leaks ef entire system: 
Close shut-off valve se as to separcte 
oreasure gauge from system pressure, 
High pressure peaks could cemage the 
pressure gauge! 

The locking piece forming part of the 
nozzle tester is te be screwed snto 
the fitting but net ¢ightened. 


Scavenge/dblieed unit by moving sump 
Lever. Tighten lecking piece to @ 
torque of 50..,606 Am. Open shut-off 
-yvelve ond inerease-syvstem oressure to 


460 bar, 
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Continue: B05/2 
Matatenance instructions 


This pressure may be "topped up® as 
often as desired within 30 minutes. 


The drop in system pressure is to be 
measured within one minute. When doing 
se, the pump lever should be in the 
initial position (top, not -ressed 
through). 

The drop in pressure should not exceed 
4 bar in one minute. 
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Halatenance casecaetions 


Freedom from leaks of shut-off valve 
end check volve 
Full ly dissipate system pressure in 
nozzle tester “by” opening Locking piece 
ond shut-off valve. 
Close chut-off valve and scavenge/ 
bleed system by moving pump lever. 
Close eff Fittin ng aah locking piece. 
A ote pressure ig bulit up dy 
movement ‘i the pump lever. 

gauge should not iadicate 
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$ 
& 
| 1 = Inlet 
i 2 = Supporting device 
: $ = Pressure duct 
: 4= Intermediate plate 
i § = Nozzle tensioning nut 
& = Union nut for sressure line 
7 = Edge-type filter 
i 8 = Leakage-fuel connection 
| @ = Shims 
i 40.= Helical compression_spring 
‘ ii = Spindle 
L 42 = Positioning pins (positioning of 
: nozzles) 
| 43 = Injection nozzle 
ut 
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Continue: CO3/1 Fig.: C02/2 


Ta the case of nozzle-anc—heider 
assemblies with inlaid thermai— 
insulation washer in nozzle 
tensioning nut (arrow), 

the washer is cliways to be 
replaced with a new one. 
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Sheaning 


a. g 

cl ezzles in eslibrating oil 
as. &143 of diesel fuel 

cle fidual parts ef Gismenties 
no er assembly and usec 

ng ; Hitrason sie cleaning unit 

Pe an te the following 
operating “instructions 

The cleaniag fluid ls to be diluted in 
a yelume ratio of 4: 20 with water. 


Heat up cleaning bath te approx. 
4§ Grad ¢C 

The parts te be cleaned must be 
fete) ompletely covered by the cleaning 


The cleaning time depends on the 
contemination level, but should be at 
Least 10 minutes. 
Tmmediately after cleaning, wash off 
parts in cold cleaner, blow dry with 
compressed oir and immerse in 
calibrating oil. 
Wren clecning nozzles, pull bd 
completely out of body and ci 
parts separa téely Wee 
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nm both 
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oe 


In deing so; the nezzie pody de tone 


elec aned as vertically as possible with 
the holes facing downwards. 
Boke sure. thet. needle. end body are not 


mixed uo with sarts from other nozzles, 


Following vitrasonic cleaning: 

Remove combustion residue from axial 

hole in pintle of needle of hole-tyse 
ta 


es) 
pintle nezzies in line with hole 
dioemeter using cleaning needle 
KOEP 2906/5 
{needle diameter 6.18 mma for 
hole diameter 0,20 mm) or 
KDEP 2900/3 
(needle diameter 0.15 ma for 
hole ciameter 0,18 aa). 


Use cleaning needle KDEP 2900/13 to 
clean transverse hole, 
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being cleaned, subject used 
$s te visual inspection. 


s, the following is not 
the nozzle needle: 


* Demaged or rough needle seat 

* Sroken-off or damaged pintle 
*“Coked transverse and exiol hole in 
pintle (hole-type pintle nozzle) 
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“Wisua@l inspection of pintle nozzles 


Examine nozzle body with illuminating 
magnifier. 0 .681.104.000. for worn or 
coked seat, 


-The hele must ke. round and. likewise 
not coked, 


Imeortant: 


Meedles of flat-type pintle nozzles 
-feature-a-ground surface-which is not 
to be viewed as damage. 
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helical compression spring, spindle, 
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Mount nezzle, serew on tensioning nut 
and tighten it {pcy 
attention te ightening torquel), 
The procedure to be emoloved when 
fitting the tensioning nut is the same 
as for single-sering helders. 
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- Checking hole-type- nozzles. and 


Nozzle holder 
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Lock nut 
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adjusting | 
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seat—hoele nozzles 


Tightening torques (continued) 


Screw |[Nozzle-hoider assembly type i 

connection | XB.,U,. | KBF..U,, i 
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Lock H i 

nut (for | i 

adjusting | \ 

serew) | 66.,,40 40,.,28 
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Union i ‘| 

nut i i 

{cap} i 60.:,76 1 §0:+,.70 


en ore OR ER TN NL AO REE ETAT 


Brstasennast sire 0 Vee WUE Ri HN WUSAEE AR RAIA CHARON SIE SRE ARRAN ETE EO 


ANNE ESTERS RENEE AIR IOI CEES ETE ETI TARE TIERS RSE IVE TOPE LEN SLE EE UALR TEST EAL SE OPA TREE EMRE ERE RESID PAINE SED CAPONE RPM ENE LED ELEN ABE GEER AGE OS LATA AL TEM NSB A) TECETRN F BEY SEDDON GILES RIE 


PT a ace 


S 


* 
eg 
at 
a 


oS EEN TR RRO Oe aE 


uy baw 
wd oe 
ho To 
N Bo 
a ens 3 &. wd 
tine oa El Mert 6 
3 Save oO = ed TEE Ep 
i ro) QD Dre 5 uw roe 
a a TS to ~ BO D Wal v4 - oS 
é w god vel A OD be be ae 
: on OO 28 3 * Y 63 ‘ 
: o Poms ee] co ew Men. m™ aA NANT N - gs 
: ; ot tt. OL BO us ~ (oh i Go nae ee 
: teen GO Ort G O44 O y " u m 
\ i rt oe fe isa ol bn he bo = | i 
: veh Now OF ed bt LCP. GB * ~ 
i oe NOt OOO CGO cn 
: Gi Q> 09 — o & on Pr A \ 
: ee at = wh Cl Pet a. ; : 
é ED wel pat? G ei TF Mat O @ se 4 
: Mek OP evr Oo wr COR | ; i 
i. PH OG GO Goda a0 ctf f 
C2 yt I @ @ Ef . & 4 ey : 
ged raed Eh. Pet OM GO MO mM cig i 
Bg et om OO Gort Med bh. eet GD oo y 
' Oem lo Eh. hae ON YO * AO a § : 
be os a OU 0 OO ON rt 0 2 
6 wwe ERO & G & O et be go - = i 
E oo Sod ohel xo GMO w w@ § 
i oe se Oo x - @ wm wk. be ‘ 
_ sae? Boo GE LR bar GQ GQ GQ by df eer OL. a § : 
ef ft Ohh. Ed Ohh. > GM 2 wA i 
7 08 Oo @ hl OG Ou 3S EE « bet 
A NE | eo mM @ aw EE pleated @ rg 
ae Se LO O =m OO OW cca kk a | : 
d CE eet OE Co Oe ee a © | f 


XD 
aN 
che 

d 


sa SE PO tte oh 


Pace TINA 


CASAS SEED RENN PNO NEESER PIER NTE TES ORT AOSD IE TENSE AIDE ESA EISELE MLL TELE TEE LI 


Sica 4 HS DAR CATE EEA A ATO DDE RECIPE DRT DIES ISAS AA PATI 


0280 a ATE NCEE RI ERIN OAR CAI PN ERE BERRA TREE ROO REESEEESLE ELMAN E HIPLE BESE ON SOE 


e-tyse nozz 


Les 


en re-assemble nozzie—and-helder 
mbivy as prescribed and check on 
le tester. 


be © aa 
Cw =F 
Mw ow @D 
mf 


Continue: F0i/2 


Checking hole—type nozzles and 
seat—hole nozzles 


Adjusting opening pressure 
(KBEL. »P, i); {(KDEL,.P..) 


-fdual-spring holder ) 


Unscrew complete nozzle—and—holder 
assembly from pressure line of nozzle 
tester--and. el n-position in-vice. : 
ake use ‘of rorotect ive jaws! 


Remove and set down nozzle. 
Remove 2nd-stage parts and store 
complete on mandrel. Remove 
first-stage parts. 


‘Unscrew nozzle tensioning nut. | 


Checking Acle—t 


ype nozzles and 
“se0t=nole rozZzies 


The opening sressure is adjusted by 

selecting the required shim (see 

picture, arrow). A thicker shim 

produces a Righer opening pressure. 


Fig.: FO02/2 


Continue: F03/4 


KMK 07943 


Chee ing hole~type Nozzles ard 
hole-type nozzles with seat 


8.2.5 Seat leak test 


nozzle tester remains open 
cpproximately one quarter of a turn, 
‘To ensure reliable leakage assessment, 
dry bottom part of nozzle and nozzle 
holder (blow dry with air). 

Slowly press down hand lever of nozzle 
tester until pressure gauge indicates 
20 bar below opening pressure 


H 
i 
| 
t 
Shut-off volve at pressure gauge cf : 
previously read off. | 


- Continue: F03/2 


Checking hole~type nozzles and 
seat—hole nozzles 


The nozzle is leakproof if the time 

between two droplets is at least 10 

geconds. Moisture at the mouth of the 

nozzie is permitted. 
| 
| 
H 


(If there are no droplets after 60 


seconds, the seat leakage is likewise 
ok). 


Continue: F04/1 


If a droplet Goes drip off, dismantle 
nozzle~and-holder assembly cgain oaned 
clean a of nozgzle~holder assembly 
on 


If the repeat test again reveals nozzie 
leakage, the nozzle is to be replaced 
with @ new one. 


Reworkine of parts of the nozzle 
zs not permitted, 


' 
| 
Continue: F04/2 | 
Checking holestyoe nozzles and 
hole-type nozzles with seat 
8.2.6 Chatter test, assessment_of 


sorey pattern 


General: 
A distinction is. te. be made. bpetwe , 
fs) 


e. 
zzles as regards 


aN ee 


new and used n 
essessment, 


Consecutively perform chatter and 


Switch off pressure gauge of nozzle 
tester by closing shut-off vaive. 

This is done te prevent pressure gauge 
damage. 


: | 
i i 
| spray test! ; 
: : 
| 

/ 

i 
: 


Seen Roe? ae 


ar Ae SB BE IP TR ECR TA SD ESR OS EN ST MOT 


New nozzles: 


i 

i 

i 

| 

The chatter test makes it pessible 

to qudibly check the freedom of 

movement of the nozzle needie in 

the nozzle bedy. 

The chatter of new nozzles is a | 

function of the nozzle dimensions: 

Seat, guide and blind hole/grinding | 

diameter at end of nmeedie for 

DLL{A).. nezzles; seat guide and hele- 

circle diemeter with DSLA nozzies. 

This results in the formation of 

chatter characteristic groups which 

reflect the chatter behavior of the | 

nozzles. 
i 


Continue: FO5/2 


Checking hole-type rasvine and 
seat-hole nozzles 


If c nozzle dees not chatter despite 
cleaning, it is to be replaced with a 
new one. 

The shape of the spray is of no 
significance for the chatter test. 


A spray pattern corresponding to the 
specification is wee only found 
with new nozzles 


It is not possible to assess the spray 
pattern of dugl-spring assemblies with 
the nozzle tester. 
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Checking | fiele=type 
sect-hole nozzles 


Used nozzles: 


Wear. in the seat area impairs. the 


chatter behavior of the nozzie. 

For this reason, the chatter 
eherecteristic groups are not to be 
used here, 

f the lever is operated quickly, 
the nozzle must be heard to chatter 
(possibly with loud whistling tone) 
and the spray must be thoroughly 
atomized. 


Continue: F06/2 


Checking hole-type nozzles dnd 
seat-hole nozzles 


The spray pattern with used nezzles 
may deviate from the ideal shape of 
oe new nozzle. 


This does not however ciways mean that 
poor engine running behavior can be 
concluded. 


The spray pattern of such nozzles can, 
however, be noticeably improved by way 
of suitable cleaning measures. 
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The microcara Wr-430 gives 

an indication ef the chatter 
cheracteris tic group according 

to which the corresponding nozzles 
is to oe checked, 


The diagrams below ar intended te 
outline the mevements of the nezzle 
needles as they chatter as a functien 
of the speed of mov ement of tne 
nozzle-tester lever in the individual 
cheracteristic groups. 
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Checking hole-type nozzles and 
seat=-hole nozzles 


CHATTER CHARACTERISTIC GROUP T 


Chatter: 

Good chatter in entire lever-sseed 
range 

Lowest test speed: One cownward 
movement per second, 

Spray pattern: 


Giver low test epeec, dispersed spray 

with coarse atomizatio mm. The spray 
becomes: ful y etomized-wi 
iacreasing r 
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CHECKING uit NOZZLE TESTER 
o if 


.§@ nozzle tester must be operate 
pure calibrating oll as per Ise 4 
Use is never to be made of gasoll: 
other readily volatile substances 
DANGER OF EXPLOSION! 


FFAG 


The nozzle tester is only to be used 
in conjunction with an extractor such 
as 0-654 206 732 or 0-604 200 70S. The 
extractor is required to prevent oil 
mist getting into the ombient 
atmosphere when nozzles give off spray. 
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9,2 Checking pintle nezzles 


pintle nezzles and flat-type pintle 
nozzles, 


Test eriteria:: 


* Qpening pressure 

“Seat leakage 

* Assembly leakage 

# Chatter 

* Soray pattern 

* Pre-spray of hole-type 
pintle nezzle 


! 
: 
Throttling pintle nozzles, fole-type | 
| 
| 
| 
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wse eperopriate pressure line 
to conrpect up aszzle-and—nolder 
assembly to nozzle tester 

G3 684 20G 704 CEPS 400). 


To ensure that the nozzle is not 
subjected to strain, rapidly and 
abruptly force down hand lever of 
nozzle tester several times with 
pressure gauge switched off. 


] 
| 
| 


sotoamasoricumnnion yg 


vets 
* 


a ; 
sess basionnesteuntr uta eras eevee se ccnp AGO ERAN WR ADEA CLEAR S S CLES SES ESC NE IT STEE NORA PISS EOD ORIEL DES SONI 


RSID TA AAT SOS EAD IIR EUS EE DE ORLA PSS OU ROR RIESE ESSE IESE RDN EES TERETE SPIEL OE ETI EE OTS 


Continue! 05/2 


2 


a 4 oo dann =Pees; 
_§.1.1 Checking onening pressure 


Csen shutoff valve . pressure gauge 

approximately 1/2 tot. 

Slowly oress down hand lever of nozzle 

tester. This causes the oressure 
indicated on the gauge to increase. 

Gbserve the pressure at which the 
sointer ef the pressure gauge con 

to a holt (no nozzle chatter} or when 
the pressure suddenly drops off 


(nozzle chatters). 


The moximum pressure ottained is the 
opening oressure, 


Checking pintle nezzles 


-The--opening. pressure prescribed. for..a 


nezzle~and-holder assembly is often 
marked in the nozzle-holder body. 


Checking opening pressure 
this is not the case, the value 
é determined from the 


be 
responding engine-manuf Facturer’s 
umentation or from the equioment 
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a 
i 
a 
Loosen lock nut ond turn adiusting 
screw until prescribed opening 
pressure is attcined. — 
Screwing in the screw increases 
the opening pressure. | 
| 
| 
| 


Once the required opening pressure has 
been obtained, tighten lock nut to 
preseribed torque and screw on cap. 


G08/1 Fig.: 607/2 
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leakage assessment, ary | ohtean part of 
ozzle and nozzle nolder {blow dry 


with air) 


Slowly press cown hand Lever of nozzle 
tester until the pressure gauge 


ss 
il 
andtectes 20 bar below epening 
ive previously read off. 
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Chacking pintle nozzles 


The nozzie is leakproof if the time 
between two droplets is at Least 29 
seconds, Moisture at the mouth of the 
nozzle is permitted. 
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{If there are no droplets after 60 
seconds, the seat leakage is 
ok}, 


Likewise 
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Adjusting opening pressure 
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Unscrew cas. 
oesen lock nut ond turn adjusting 
crew until prescribed spening 
ressure is attained. 


Screwing in the screw increases the 
Leening pressure, 


e the required opening pressure has 
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been obtained, tighten lock nut to 
erescribed torque and screw on cap. 
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Use protective jaws: 

Unscrew nozzle clamping nut. 

Remove nozzle and set it down. 
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holder. The opening pressure is 
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to aqudi¢ly check the freedom o 
movement of the nozzle needle in 
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The chatter of new nozzles i 
function of the nozzle dimen 
Seat, guide and d1 ind nole/a 
diameter at end of needle for 
DLLOA).. oer tee) sect guide 
circle diometer with DSLA noz 
This results “in the formation 
chatter characteristic areuns. 
reflect the chatter behavier 97 
nozzles, 
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A spray pattern corresponding to the 
specification is genercliy only found 
with new nozzles. 
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ASSERELIES: 


Use apsronriate test-cressure line 

te connect up nezzie-ond—holcer 

assembly <9 nozzle tester i 
0 684 200 7G4 (EPS 160). 


Fo ensure that there is no nezzle 
stress, force down the hand lever of 
the nozzle tester several times with 
pressure gauge disconnected (approx. 
4,.,.6 downward movements per second). 
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The calibrating-oll jet from a nozzle 
can penetrate deep inte the tissue of 
+he human body. 


The high p-essure and the ingress of 
colibrating o11 can destrey the tissue 
structure and possibly result in blood 


poisoning. 
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10.2.1 Checking opening sressure 


i 
| 
H 
Open shutoff valve on pressure gauge | 
approximately 1/2 turn. 
Siowly press down hend lever of nozzle 
tester, This causes the pressure 
indicated on the gauge to increase. H 
Observe the pressure st which the 
seinter of the pressure gauge comes 
to a halt (no nozzle chatter) or when 
the pressure suddenly drops off 
(nozzle chatters}. 
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‘CHECKING OF CALIBRATING NOZZLE-HOLDER 
ASSEMBLIES: 


The maximum pressure attained is the 
opening pressure envisaged for the 
nozzle-and—holder assembly and is 

marked in the nozzle-holder body. 

The tolerance is + 3 bar. 
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20.2.2 Adjusting opening pressure 


Unscrew cap. 
Loosen lock nut and use « screwdriver 
or open-ended wrench to turn-adjusting 
screw until the prescribed opening 
pressure is reached. Turning in the 
screw produces o nigher opening 
pressure, 
Once the required opening pressure has 
been reached, tighten lock nut to 
prescribed tightening torque and 
screw on cap. 
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Shut-off vely ot pressure gauge of 
nozzle tester remains open approx. 
helf a turn. 

To make for reliable leakage 
assessment, dry bottom part of nozzle 
end nozzle. holder (blow dry with air}. 
Slowly press down hand iever of nozzle 
tester until pressure gauge indicates 
20 bar below opening pressure 
previously read off. 
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"CHECKING OF TEST NOZZLE HOLDER 
ASSEMBLIES: 


he nozzle is not leaking if the time 
tween two droplets dribbling o 


18 seconds. 
at the mouth of the nezzle i 
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age fuel which emerges f 
permitted to bias the test 


If, however, @ droplet drib 
discssemble patie holder a 
again, clean component part 
holder and nozzle and thus 
Leakage. 
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The nozzle is net leaking if th 
between two droplets dribpiing 
at least 16 seconds. {Moisture 
bottom of spacer bushing is perm. 
Any leckage fuel which emerges must 
not be permitted to bias the test 
result. 

_If, however, .c droplet dribbies off, 
disassemble nozzle holder assembly 
again, clean component parts of nozzle 
holder and nozzle and thus eliminate 
Leakage. 
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-CHECKING OF CALIBRATING NOZZLE-HOLDER 


ASSEMBLIES: 


-Ef-the- repeat test again reveals 
nozzle leakage, it is to be replaced 
with a new one. Reworking parts of the 
nozzle is not permitted. 
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